The discovery in 1846 of the planet Neptune was a dramatic and spectacular achievement of mathematical astronomy. The very existence of this new member of the solar system, and its exact location, were demonstrated with pencil and paper; there was left to observers only the routine task of pointing their telescopes at the spot the mathematicians had marked. -James R. Newman
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Solving Equations
Solve each of the following equations.
254. e 5x = 7
255. ln(2x − 1) = 0
256. e 3x+7 = 12
Find all real zeros of the following functions.
Determine whether the functions in the problems listed are even, odd, or neither. The chief aim of all investigations of the external world should be to discover the rational order and harmony which has been imposed on it by God and which He revealed to us in the language of mathematics. -Johannes Kepler
Continuously Considering Continuity
Examine the graphs of the functions below. Explain why each is discontinuous at x = a, and determine the type of discontinuity. 
a
Determine the values of the independent variable for which the function is discontinuous. Justify your answers.
Considering how many fools can calculate, it is surprising that it should be thought either a difficult or tedious task for any other fool to learn to master the same tricks. 
a) Graph this function.
e) Is f continuous at x = −1?
At what values of x is f continuous? m) What value should be assigned to f (2) to make the function continuous at x = 2?
n) To what new value of f (1) be changed to remove the discontinuity?
307. Is F (x) = |x 2 − 4|x x + 2 continuous everywhere? Why or why not?
308. Is F (x) = |x 2 + 4x|(x + 2) x + 4 continuous everywhere? Why or why not?
Find the constants a and b such that the function is continuous everywhere.
Multiple Choice Questions on Limits
317. In order for the line y = a to be a horizontal asymptote of h(x), which of the following must be true?
is not continuous at x = 2 because 
is continuous for all x. . The scoring for this section is determined by the formula
where C is the number of correct responses and I is the number of incorrect responses. An unanswered question earns zero points. The maximum possible points earned on this section is 27, which represents 50% of the total test score.
Directions: Solve each of the following problems, using the available space for scratch work. After examining the form of the choices, decide which is the best of the choices given and fill in the corresponding choice on your answer sheet. Do not spend too much time on any one problem.
Good Luck! NAME:
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3. Which of the following functions is not continuous for all real numbers x ?
For what value of k does lim
E) No such value exists.
Then the value of k for which f (x) is continuous for all real values of x is k = A) −2
The average rate of change of f (x) = x 3 over the interval [a, b] is
11. The function
A) a removable discontinuity at x = 3.
B) an infinite discontinuity at x = 3.
C) a jump discontinuity at x = 3.
D) no discontinuities.
E) a removable discontinuity at x = 0 and an infinite discontinuity at x = 3.
15.
Find the values of c so that the function
is continuous everywhere.
There are no such values. a. Since
we have that both 3 and −3 are not in the domain; hence, D = {x|x = ±3}. The zeros are clearly 0 and 3, but 3 is not in the domain; hence, the only zero is 0.
c. Clearly, x = −3 is the only vertical asymptote since −3 makes the denominator zero. To find the horizontal asymptotes, simply find the limits at positive and negative infinity:
So there are two horizontal asymptotes: y = 1 and y = −1.
d. Based on the previous parts, it should be easy to see that x = −3 is an infinite discontinuity, and therefore is not removable. (Note that x = 3 is a hole and so is removable.)
2.
a. We have the following values: Then we can easily see that the domain D = {x|x = 0, x = a} and that there are no zeros.
b. Since x = a is not in the domain, x = a is the vertical asymptote. Since the degree of the numerator is equal to the degree of denominator, we have y = a as the horizontal asymptote. The discontinuities are the infinite discontinuity at x = a and the removable discontinuity at x = 0. 
